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u m i< ^ 



m^^i^jB, mmm^, i^^m^m^^m (pcr) mmm-, 
(b) m^mm^^mnMf^^^\^^^m^'^^^^\'^ 

mf PCR r it; 

K#tiE^^m5^ "^|Wl*^lia^ mRNA" SJg |W] -a @ ^ 1^ - 

JKA^nf^A^ — mRNA; -tfe pl^t — 



S 13 ^ 'f-fc ^ ^ a f iJ 1^ T 7^ ^ fi^ ^ 3i o 

DNA >tm*IE&J^*^!l«llfi^:^^^i. H-lt;^^: m^-m 
^m&^ mRN A ffl $^ ^ PCR ( RT-PCR) $ij ^ ^ S DNA 

(cDNA) is, mmnm^H^BBrJ^zwf^m^^m^}^^' ffi 

j^SttigeS^ (adapter) yfm^M^ mRNA 

adapter; 'j^^^ ^mmBm^Bim 

t^Wi^'^m^^m^Mt^ mRMA cDNA, 

cDNA) m^f^. m^^ s'^m^^mmm^r-m 

la^fli^-^ mRNA ^lim^ — ^cDNA, M^^|i^5' 

n^'^tt^^n^ j^j^^w-^^Ji 4 ^mm 



:s.^\^&^mm, m s'm^jtmm^i^^m^ dna m^m&^i^ 

^'J ^ @ ^ |wi ^ 2jg fiti ^ - . 5 S f t ^ ^ P i^f S |5j ffa ^Ij 
^#tiE^^ff3* "|I#MJ!SZ" ^iJ^^SfeJl 1 PGR ri^j^ 

f^^^^-^'A^^mm^mxiimm^m^'^m cdNTP), 

m±^m (biotin) t^iB pcR '^^^-^^im, mi^mmm^ 

»#tEffi^^>ffi^ "mi^&j^" if^um 1 4" 6^ PCR riij^tj, 
t±m^mi:m pcR^m^m pp , dNTPs^oji^je^j^i 
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ijt \n 45 



:^:^my^R-¥?^mm^ dna )^&im^^^^ dna >t 

^lijmmm^Mf^m mRWA ^^^-v^^.r iukna 

mmj^M^^m^mmf^^ ina ^m^^mmm, ^w^m 

mmm^^mm^m, mmn^y^mm^^^mmRnti^m, fa 
^mR'^mjuLBm^itmn, \^:kmm&^^m. itt^h^^^ 

Northern 3^^*1*1. RT-PCR iiJJ^vi'^-'^ 
1^^0^*18.9. 1 01 (microarray) 

Northern En3iQ:y*7^^5A6<] . ^^ffl^^^^^tfff-^^ 
RT-PCR ^i>t5fe^^ mRNA >&f$^;5j4 DNA B, ffl^SE 



mf¥'^Mmiii^mmMi^ cdna ^m&^nmifn-mm 

^ii*6^:^?'io ^^"W^WU f¥'^i ( Body Mapping ) fn* 
ia^ii:^^!J:^tlTV4 ( Serial A lalysis of Gene Expression, ^ 

SAGE i^)^^mmf^m. m~^'\':^m^mMmix 
^mm^ixm^mmm cdn/ ffm^w^n^&^^mmm, x 

BP5fefflPi$iJtt[^t;ilSffi|i]^^^t^ (bead) 

DNA ^mmA^'M^^^wu^mm DNA a 

^ B (tB^ Liker-A Liker-3). ^^f:ti^^, BlsnmUS 

-^W Linker-Afn B e^M^^^I':-^, J^ffli§^@Si^ f^c JPA^I 
A (Linker A 4" 6^^^) ^1 B (Linker-B ^^^6^) 

ia^T PCRr±t. PGR -^WM^SEIf^'m^iBo :^ 

m±j^[^mmm pgr r^mw^f^^'^ 4 ^mm^^^mjjn^ 
cDNA>^#5, i^^;5ia^f 5^1^ m^^m^^"^ 10-50 

m^mm^^m^^mm±mmmMm'^m)n^ (20-30 
^mm:> m cdna, -m^^w^^ hirna^^?^^;^ cdna 

W o 



^ij, i^mmmm^ 10-30 ^ ic^/^^u, ^mmi^ snp ^^t^f 
•t-i'^'c ^m^mmm, KMf^m, miipm^, ^m^-m, 

miMMmm^ (ppi) ^Mmt::^, mi^mmtuT: 
i^ii;;c6<j^^ DNA wtR^3iwEm, ^i^mmm^-M^ 

PPi; PPi ^^mmWi'^^mi'.m (ATP sulfurylase) ^Mit 

i^my^it^^mmm'^ (atp): ^^mm ciuciferase) m 
itiipmy, ATP ^A^^m :iuciferin) Sis^^, -^mjft 
^i^m^^ (PMT) m^^m^mw cccd) ^tiy. ^^f-ytm 
^^^^^ PPi 6<js^iEt:k, ^i^*g$gipA6ti dNTF ^mmm 
^^Si&wt^m^m DNAfi^jj^^jo 

(a) ^t^|s]5|5Mfitlft<^+lil^li (mRNA) fflig^fitj^ 
^fiM-^, -f^^^-^^^M/S (PGR) mj^^; 

iS^f PCRr±i: 

mx^—rn'M'^m mRNA; ■\k^i^mn<^^i^^&^m--mm^ 
mm "mm'^mi^m^^i^'^ ^^mm^^^^i^ dna )^ 
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mRNA m^^MPCR (RT-P( :R) $ij ^ ^ S DN A (cDN A) 

mm (adapter) ^Z^m^ mRNA ^W^I^IfitJ 

adapter; ^-ft:;^^*: ^ W ^ ^I^B^^i^'R^ ^1 ^ fi^^*^^ 

mRNA ^$mig-^cDNA, ffl 

mRNA ^5^. ^^ij^n-^ cDNA, ^^^li^ 5'$S6t*^ 
jA. _^ ^ ^r|i ;|^g |W] o 

:$:^0Jil¥;^TmWffl^ tl:2|^^#:tfB]6<I mRNA 

mwffu^m mRNA^iis. ^mwn^^m^n^mmm^ 

a 3 DNAiSSa^^fi^^^J^^^fflo 

m 8 Jlffl^-^WHi^Slfl^^^^Jit^^^fi^ PPi i'J^^tv^i'J 

(1) cDNA e<j$^^^p*^ 

VR; (2) ^m^i-^^^i^^ifi^. cDNA, PCR^rm^^; 

l^iR^^^iiai] cDNA, M:5 PCR^tki^ijriio W>rLf1' 

^i^oS^M^ — ll^' ( 1)]|F mRNAS$t^^^^ cDNA^, 
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j^^ij:^^!^. mmj^m^^Mi^ cDi^An^^^M'^^^f^' ^^^^ 
pcRrii: (2) mm^^'^^t^^^^^^^^^ '^^'^^^ 

^, ^.Jsnmf cDNA-^Mc. cDNA H-^r^^i^S^^' *0 

cDNA^m^/B, mm DN^, ^^1^^^^. pcRr 
m-^i'f^^i^^'if pcRrii; (3) m ym^m^mmifn 

^mm^^^^\^^ mRNA^^^it^T cDNA^ — 

^^mm^ cDNA^SM^/e. ia^f pgr r it. pcRr^i 

:g 0J m - ^ ^ ^ .-^^ ^ '-a H ^i^'J ^^^'J ^ ^ ^ ^ ^'^ 
^^^^mti^inM^, >f=-§-5SS^^^^5|5i^ mRNA 6<]^iiSc 

;$:^B^^Mil$PT^vi*^m3^-S9^6^' BP ^ PGR r it 
Itj, cDNA (PGRrif^'^) 1^ ^1 A/^^'J ^ N 6^ ' 

fs m'if PGR ^f^-^^mn-^mrm , Mf^imx^^ cdna 
::^MU^T m^'^m'\±^wm'^^wm cdna)^^b^ dna 

iiiS^i^^-. ^js^i^g-^^iJ^-A ^n*^-B 6^ cDNA iS^r 
pcRr±ifiti:^r^. nmirnxmiLnm 2 mTTso i^i.AP53Sgl^ 

{^iJit^xTij^BJ. ^4" mRN\6tl$im^ffl Gibico TRI20LLS- 
Reagent'^'^ itm^^U'^'^ 

I. cDNA#p°p&^$iJ^ ( ^^M^ cDNA#p"n^SlJ^'J^) 
^ 1 |ig *^-A ^*^!Ji-B 6^ mRNA #b°r , iOA 0.5 Kig 
01igo(dT).,.,s , 5.5 ^il H,0, cDNA 
^^f^'^M^ (Gibico Sup !r Script'^'^ Preamplification System 
for First Strand cDNA Synthesis), ffi 0-CTi5^ia lOmin j5. 

i}GAm9tm^^-^n^'^ < 4 q<] 5 i^mn^m (d. 2 ni 

O.lM-a^^Sl. 1 Hi e<] lOmMdNTPs, 2 [il HjO 1 Jil fi^ 
200 U/^il 4rCTi*?a 50min. 70T:T 
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15min, ^/SBi^#^n°Co 

:^±j&^mM^m^M-'Pi\i\ 10 Hi 10 i^j^mmm^ii^ 

m, 7OHIH2O, 1 nil mMdN-.-PsM-^y^, SOU ^-^SS I. lOU 
DNAm^m. i^^#J5inA 2Xr ^^^^iS RNase H, o 
10-CT^^^a 2hr, 70'CT{*^^ 15min. ^M^m^li 

M±^^^]^it^■^ cDNA^m ISO III, jpA io{^m^ij'i4rt 

Mbo I m.^^ Mi 200 mM rds-HCi (pH8.5), lOOmMMgClz, 
10 mM DDT 1000 mM KCl ) 20 nl, ViMM^7K 30 (il, J^^ 

150 ^ilo JpA 60 U&<jPg|iJ'l4rti;^SI A/Z>o I, :^37°Cm^ 
i^ri^U^J^-^^ , ^ 75-C6^^#T. {^VS ISmin, 

'f^ Mbo I Sl^^^o 

2. DNAslie^fi^^'J^ 

Mo -i-5fe^±^^yiffi Mbo m%m^xj]mmi^ cDNAtju 

gijj^j^ S'^re^tiira^^^^S "eta:;" mU^^^^" DNA 
iBf|^:^tg3^^c 3 4-' "Y" m. DNAiliS^i 2^^ 

^ "b" ^ 3'$ffiM^. BP-^M "a" PGR r 

itM/SB^, "b" -^^n-^MW^M, % S'^^WPS^^tH 

%mmu^.> if'^'J:^ "gate". 3'^im^'fto 

DNA jg@e§l-A^I-B*iRSiJSia^^!i A^P^ilgB. 

-^^n&tiE&Ji^^^ "a" 6^ ^^j^^iJ^l^o 

^ P-1 ;^igMS^-A 6<] "i." ^i^^'J:)^: 
P-1 : 5'-ccc cac ttct tgtt etc te at cagg egc ate act cg-3' 

^ P-2 ^iS@fi^-B a<] "i." ^Ji. ^jf-^iJ^: 

P-2: 5'-cac etc teat ttct ccc tj tt gacg ogc ate act eg-3' 

jSSs^-Ajpp-B^fi^ "b' fflp-3^^, 

P-3: 5'-gatccg agt gat gcg ct aag-3' 

^=^M A WiMM cDNA m'M'^' ^JPA 10 pmol 6^ P-1 ^0 
P-3. B cDN/ mWi'^lMK 10 pmol ^ P-2 P- 

3o ^-^W pH7.6 6<J Tris-HC , 6.5 mM MgClj. 0.5 mM ATP, 
0.5 mM DDT 2.5%^ Ziji 1:1-^-800, :&70°C6^^#T. ^ 
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m^MAm B &^ cDNA mm\HV]m>^^^^^^^^^ 

^ PGR ^m.^\^> BP* P-1 P-2 4'6^BU 21 ^'MS^l^fi^ 
i^l^ (UAS'^it^) M^il^. ^^SUia^ MP-1 MP-2c ^ 

^l>3^?5( P53 sE^^a^-^^'^'J^^^^^''*^'^' 

^5.?^ (biotin) t^ia= ^^ae^ MP-1> MP-2 

GS?U^J^Yf^ pcR^|it^» ffi 10 vi\?cK^mm^^^> 

J^l^^ 1 ^1, IpmDl. ^l^V^^ PH8.0 20 mM 

Tris-HCl, 50 mM KCl, 0.2 nM dNTPs 1.25 U DNA ^ a 
PCR 94-C 30s, 58°C Imin, 72'C 30s, ^ 

30-^tMiT^o m^mmmj^ ^^^^^^^^^"^^^^^ ^nac^ 

^ ^ ^ ^ ^ M M ^ ^^ti M ( streptavidin ) p it 
(DynabeadsM280) ^ ^^^1 ■ 30 min. Sm^M^S mM 
Tris-HCl, pH7.5, O.SmMEDTA, l.OMNaCl, ^.^±mm 
inA 0.1 M NaOH^tv^, MJ2 5min, il'^^^^tB. 
^fcl:^!^^ (5mMTris-HCl :pH7.5), O.SmMEDTA^P l.OM 

Naci) ^i^^^mo \$,j^^.k}^m Am Di^A^^n^ 

m±-^^^ DNA#p°n 3 4' fi^jm^) ^'J^^-^^ 25 

mMMg^^^P SmMTris (pH".7) fi^^vS. ^tJ^^O A 5 pmol 
6<] MP-1 MP-2, 94°CiP*^!! 2minjsg^,Jl^4PS^^a<' ^ 
5 ul i n A iiJ 5 0 ~ 1 0 0 lal PPi iiJ ^ # ?i , -fiJc iJP A dGTP 

dCTP. m ddGTP ddcrp, ^-E^rmi^iiJi^' ia^f iiJi^ 

SiSo A dGTP Hl-mf#ftn5MJ^'f-^^3fe^ A fi^jSm^ii*. 
jbP A dCTP mPJjniM^^^mm^'M B &^»@^ii»o 

PPi m\^W^mM^mm.n^ O.l M Tris-HAc (pH 7.7). 
2mMEDTA, 10 mM MgC/x)^, 0.1%age (BSA), ImM 
-^t^^ei (DTT). 3 nM 5'-mmitmm%%'WiA^S), OA mg/ml 
|g^j#Pttn§'i^i5! (PVP). 0 4 mM ^jftM, 200 mU/ml — ^ 

^^hi:?3S$yStt6^ DNA^-^ll Klenow, 
5. fjj^i^^^g 
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n^^^^^mm^M. turn 4b^^o ^m^iE^mm^BL^i^M^ 

-nM\^~T}±.tim , dNTP pJ ddNTP ftiiiliS^fi^J'i^al 

ta (ccD)o 
6. pj^^m 

4 m^J^m^M^k'^ . ^^^IMA dGTP dCTP 

^ dNTP r:ys+f 4', ^#p°n^n ppi m^umu^miuA^m 

dGTP dCTP ^m'^^±^m'^mmi]Q 

^mm 2, m 96-?LS/5zfeiwiHtiij^ 96 ^^^m^m^^ 

cDNA, f^>f5ffl[5g$ 't^@| Mob I iTim, niaAmn 

^m^x^^m A B fit) DN.. iiMeti, ffii^t^sia^^^;^, 

±^mmi^^ pcRrmmm'd, s/s^jpamp-k MP-2fnts 
Gsp ^i^mfrm^m, gsp ^i^stj s'l^i^^ 

?L4^W^ — -^/h?L't'iPA4-B|s 46^ MP-i ^0 MP-2 U^'m 
2. iil^^S 

+S%^t=^^^4^Sj^?L0<] dMTP JP^^icc 

— ^-^ dNTP^ ddNTPr:^^?&t@i^, 

^ dNTP Jpa^#A.SiS?^^'. Sii^6<jftfflT, dNTP ^ 

ddNTP «^A^/S?tfe«f iatrJf/ M;5z, PPi ^Hi^ 
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mB'^^imitm CATP sul urylase) &^miiffmT^it^~ 

mmm'w (atp), atp ^^i^mR^ytrnmi^fm^^a^^^o 
m^^m^mw (ccd) nyt^mmm (pmt) myt^=im. 

dATP ATP ji^ii^, nMm, m'Mi^f^^f^m. 

T-^X, M^Rlffi dATP ^mU^ dATPas iXW , iBBl^f^^ 

ii^joo ^'Mmm^^tm dA^Po -^m^^^mitPm^T-m^M 



SS^iimB^ , 5>5'Jffi P-1 -H] P-2 "cag" "gac" * 

gf'Jo @^:S^pIW*PA "c" m "t" H# dNTP ^ipllj 

J¥, wiiajjpA^^ dNTP fi^ith^^is^PsfgiRij^Hft^f^ 
*iiis<]Sia^iific ^^^^m^m^ ppi iij^v*=i.wm$f 

S^^m#tt, *i^E DNA iS IS^&tl4'fH]^^ (PCRr±^^|i^ 

(1) cgat: C) gcat; (3) agct; 

(4) gact: (f) cagt; (6) acgt; 

1^ dATP dN'T JpAJli/^^^: dTTP, dGTP> 

dCTP, dTTP^PdGTP, ^MA7l!^, ti$g PJ ^ ^ if 6 ^ il# 

'j^^mmiju—^ 96?l;!jp#^, sj^WH^^" dNTP miJuAm^m. 



m'^m-^n^n^w-^m^^y^mm^'m^: (d ^ pgr 

^i>I^Mft^ii#n°p4'6^m* cDNA iS^T^bb^ijrit; (2) it 
mRNA ^ >l5 S3S cDNA , cDNA B — 

s'm^mi]i^^^mmBnm^Kw\^ cdna 
^n^^mif^-^mm i "t" p-i ^3 p-2 etimr 23 ^gcs (M s'y^it 

#)o cDNA-^^^Jg. l)NA^-^^t^:5^^, ^f^^ PGR 

rii filjtitSc :g;5ffl^#/^f^tfp6<jsia##tt^i!}^(Gsp)^p 

IESiJ^3l?^ll6<j^S^j?^ij^^( wj^i^fij 1 MP-1 MP-2) 

"s^mm 5, ppi u'mmtim^T^i]wK^mmu'^Mmw. 

m (apyrase) fi^SH^ii jliP!!!^?^ ; 

^^tiw—^'^nnwm dNTi ^ ATP t^m "^mw.w^Mm 

^^^n^M^mmm.i^m^ \ , 1}W\^ dNTP ^Hft:^|W|^ 
dNTP. ^ffiS^^T^^^Jfe, !P^*n;s-# dNTP Bt, 

e*pA6<j dNTP ^-^n^^--^t^m^^m.', ^^Y^m.mm 
^f^^^ ATP tfe^sWiJ^^^p?/?, m^m^'B.itmm'm^ atp 

&<J^ttmilfl^, ^inA^^ — # dNTP dNTP flt, 

i ATP;^^6<jft^?S®j;5pj?^^ij^^ti?£[lrt, 
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